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Introduction:

This manual is presented to WPAFB as an aide in sorting out the Monitor and Control
System (MCS) hardware that was implemented by Belcan Corporation. Several revisions of the
actual hardware have occurred, but until now, the documentation was scattered and not completely
up-to-date. The main goals of this manual are to:

1) Consolidate the various hardware reference manuals and coordinate the manual with the
existing wiring. .

2) Outline the changes made by Calspan with regards to the main valve activation system

and the isolation valve

3) Provide a formal list of Calspan recommendations for the MCS system for future
efforts.

The report is organized into two main sections. The first section is a discussion of the three
lterns listed above. The second section contains the wiring diagrams and the reference material for
the parts installed by Calspan. The wiring diagrams are organized a little differently from the
original MCS hardware reference manual. In this section, all of the wiring diagrams generated by
Paul Fuller are in Tab A. Tab B contains the general diagrams which show the power connections,
placement of instruments, etc. (pages 3-7,11-12, and 17-19 of the original manual). These pages’
have not been checked by Calspan and are most probably incorrect, since many of the instruments,
and the power supply for them have changed. Tab C contains the wiring diagrams for each Genius
I/O block, grouped according to block number. To our knowledge these are presently correct.

Tab D contains the wiring diagrams generated by Calspan for the main valve activation system.
Finally, Tab E contains some reference information about the power supply, relays, and LEDs
used in the main valve activation system.

All of the wiring diagrams were printed using MacDraft (Macintosh based software) and
this document is generated using Microsoft Word. Computer disks are provided at the back of this
report as well as a directory listing. Just about any computer drawing program and word
processing program should be capable of accessing these files.




Section I: General MCS Discussion

1.1 Consolidation of Different Manuals

The wiring diagrams come from the original MCS hardware reference manual, Paul
Fuller's working notebook, and Calspan wiring diagrams for the main valve system. In general,
most of the wiring diagrams were generated before the entire system was installed. There were
several items called out in the original plans for both the hardware and the software which were not
fully implemented. The most notable example is the limit switches on many of the valves. While
these valves were wired with limit switches, and the wires connected to the Genius I/O stations,
they were either not connected to the Genius I/O blocks or the software was not implemented to
use the limit switches. Since the Genius I/O blocks can be changed from input to output, several
of these limit switches have been removed from the wiring diagrams, freeing up space to do other
valve manipulations. These limit switches can be easily connected by finding (at the Genius /O
box) the appropriate wires (since the wires are already run to the limit switches). However, one
may need to change the software to incorporate those changes.

Paul Fuller reworked most of the main circuitry for controllin g the speed of the turbine.
These changes are reflected in his drawings (contained in Tab A). However, his power
connections are almost certainly different from the drawings noted in the introduction. Calspan has
not been in a position to check these drawings for accuracy. This is a book keeping task that the
Air force will have to assume.

At this point, we believe that these drawings represent the most up-to date version of the
MCS. However, as parts are added (such as a cooling system or an enunciator panel) these
connections will probably change. We encourage the Air force to keep this manual up-to-date, and
remove non-functioning or outdated equipment quickly.

1.2 Calspan's Main Valve Activation System

Calspan assumed responsibility for developing the main valve activation system when it
became clear that Belcan could not develop either the fast-acting valves or the fail-safe piping
arrangement. The majority of this system is described in more detail in the "Main Valve Report™;
here, only the electrical components are described.

The valves chosen to control the main valve activation system are Whitey 45 series valves
with 120 VAC electric actuators. These actuators differ from the ones chosen by Belcan for many
of their applications. These valves, when a set of leads are activated, move to a preset position and
then shut the power off. Re-energizing the same leads will not make the valve move. This is
extremely useful because power is only flowing when the valve is changing position. This makes
for a much quieter (electrical) system. The downfall of this system is that the Genius I/O blocks
are not isolated. Even when the power is off, high voltage potentials can exist between the two




terminals (when power is off, the Genius manufactures mean that a very low current will flow).
These voltage potentials were enough to cause some valves to actuate when they were not
supposed to (an intermittent problem). This situation is solved by using a set of isolating relays.
In fact GE manufactures relay blocks for the Genius I/O but they were not ordered because Belcan
was using a system which had power on the entire time for all of their actuated valves (this
approach results in the generation of lots of electrical noise).

Calspan built a set of relays to run the main valve activation systerm. There is nothing
exceeding complex about the system. In fact many of the relays came from Radio Shack. These
relays, as well as the power supply for the Marrotta valves, are enclosed in a box which has been
attached to the Genius I/O box mounted near the supply tank. The wiring diagrams for the main
valve are shown in Tab D. The first page shows the wiring diagram for the three Marrotta valves.
One can see that the power for valve EV602 can only be obtained if EV603 and EV603' are
activated.

Originally there were only two Marrotta valves (EV602 and EV603"). However, we ran
into a problem with the system not maintaining pressure during one step of the activation process.
This was because the limiting choke in the activation system is the Marrotta valves which required
us to add one more valve (EV603"). This valve is activated exactly the same time as EV603 and is
thus virtually indistinguishable from valve EV603. One will also note on this page the presence of
the LM7812 chip. This was used to convert the power from the Power One #F28-12-A power
supply into 12 VDC. This power was originally used to run the positioning LED's (on the
Calspan actuators), and latter to power the positioning LED's on the main valve. The present
system exists so that one could place two LED's on each of the Calspan actuators and channel that
information to the MCS (in order to provide a reading of the position of the Calspan actuators).
This diagram is shown on page two. Note that information about the Power One, LED's and
Relays are contained in Tab E.

Page two shows the relays that have been installed to take the 12 VDC signal which is
generated by the LEDs and use it as a control to the MCS. Presently the relays exist as does a
power source for the LEDs, but the software is not written to interrogate these Genius I/O blocks,
nor are there enough LEDs. Even if one did not wish to pursue this exact instrumentation, those
relays could be used in other 12 VDC signal cases.

The third page shows the four relays used with the Whitey valves and actuators. Note that
the Whitey actuators have built in limit switches of which only the main ones are wired. There are
other switches which are available (such as an off position for three-way valves, and a motor
running switch) which could easily be connected if desired.

One important point is that limit switches on the valves are used (for the Whitey valves),
and the power is taken from the relay for the Marrotta valves. There is no implicit assumption




made in the MCS that because you told the valve to move to a position that it is in that position.
This is really a hardware closure versus a software closure. Originally the MCS software often
assumed because the computer told a valve to change positions that it had done so. We have gone
through the system and tried to remove those type of implicit assumptions when possible.

I.3  Isolation Valve Wiring

I.4  Caispan's Formal Recommendations Regarding the Future of the MCS

The MCS system is really a combination of three different sub-systems. First there is the
MCS software and its operating environment. Secondly, there is the Genius [/O. Finally there is
the instrumentation and valves. Calspan is uneasy about the existing MCS system. Presently it
performs its functions, although we have concerns about its future. It is limited in what it can do,
it cost to much to change and update, and it uses old technology. Be that as it may, we are
compelled to use the system as it exists for now. However, we feel there are several cost effective
ways of using the existing system while achieving better overall performance. In addition we feel
that everyone involved must understand the limitations of the existing system. We feel that there
will come a time in the not too distant future when the decision will need to be made to update the
existing system at a substantial cost, or replace it. This sub-section intends to focus on some of the
MCS limitations and make some suggestions for improving its overall operation.

1.4.1 MCS Limitations

As a forward, the overall MCS system is not limited by any one component in general, but
rather it suffers from a cumulative effect of inadequacies in all three groups listed above. The
software is extremely limiting. When Calspan first arrived, we created a new menu to control four
valves on the main valve activation system. That additional space made the software uncompilable.
After consultation with Belcan who indicated that they had a great deal of trouble compiling the
code, an effort was undertaken to eliminate and streamline the code. At this point the software is
approximately 2/3 of the original size. The unfortunate part is that the actual logic contained in the
code (i.e. if this valve is open check this and that) can be written in about 10 pages (out of over
100). Most of the written code is used to run the windows format. Clearly as the facility expands
to include a cooling system, temperature generator, etc., the main control software could easily
reach its limits. It seems rather arcane to spend so much software overhead trying to generate a
windows atmosphere (which can not run separate windows), while there are operating systems
that already do that (UNIX).

In terms of the hardware, the Genius I/Os are limited to a finite number of blocks (30) per
controller. While there is still some expansion room, clearly the software may limit one to an
effective number which is probably smaller than the maximum hardware Limit. More importantly,




as the number of blocks grow, the communication time delay increases. Already at this point, the
MCS cannot be used to do highly accurate timing, which will be a problem when systems such as
the cooling system are brought on line. Buying some Genius relay blocks should alleviate the need
to do extra relay wiring when using electrically actuated valves, which has been a limitation, to
some degree.

Our biggest concern has always been with the MCS instrumentation, particularly the
pressure transducers. While we are not happy that many of the valves are AC activated and remain
as power drains during the entire time they are activated, this is not as large a problem as the
pressure transducers.

Much of the cost of these transducers was spent on the communications components of the
transducers. The actual transducers are not very accurate, plus one needs two of them for every
tank which is both evacuated and pressurized. These transducers are expensive because there is an
A/D chip inside every one. That is why one can scale the output at the transducer itself. This,
when coupled with the A/D in the Genius I/O and the A/D inside the computer makes for a system
with three potential places to do A/D work (or confuse the signal). The transducers are designed
for systems which do not have computers to do the digitization (or for those systems which need a
back-up independent of the main computer system), neither of which we need. In addition the
frequency response is extremely low, making them almost completely worthless as diagnostic
equipment. They cannot be moved easily, nor can they all be calibrated together. They must be
calibrated separately, which could cause a bias error to develop in the system, limiting the overall
relative accuracy that could be obtained. In addition, they were selected to have 4-20 ma current
loops. This probably seemed advantageous to the designer because only two wires are needed for
each instrument; however, it adds cost to the instrument and makes on-line diagnostics annoying
(even if using the programmer) and impossible without the device.

Finally as a clear indication of the quality of the transducers themselves, the MCS software
vents the tanks until the pressure transducers read atmospheric conditions. However, even after
calibration, the difference between atmospheric pressure and the pressure transducer readings
could be a few psi. This event has occurred on several occasions where we removed an access
plate only to hear more air escaping. Since then, manual MCS vents (i.e. ones that stay open until
someone closes them) have been installed in the software which allow the operator to override the
pressure transducer signals and make sure the tanks are fully vented before starting to work on the
system.

I1.4.2 MCS Suggestions

Clearly we feel that the pressure transducers should be replaced as they begin to fail. These
can be replaced much more inexpensively by using standard high voitage output transducers (such
as from Omega). Most of these can be obtained in absolute format which will mean that only one



transducer will need to be used for both vacuum and pressure readings. This would cut-down on
the MCS software needed and the hardware slots. One would have to obtain a power supply, but
that is relatively inexpensive and could be used to power all the transducers. The MCS could then
be reconfigured to use a voltage input rather than a 4-20 ma current loop. This will make
diagnostic work much easier since it can all be done at the Genius /O blocks. In addition, if the
pressure transducers were all standardized to 1/2" swagelock caps, they could be removed and
calibrated together and with the test rig instrumentation. This would help reduce the overall relative
error in the system. Plus, these types of pressure transducers generally have much higher
frequency response.

Another suggestion is to actively limit what the MCS software needs to do. One example is
that the traversing rings will be run from the Sun computer. Another example is to make a
separate hardware timed trigger system, which controls the timing of the main valve, isolation
valve, eddy, brake, etc. Thus all the MCS software has to do is send one initial trigger signal.
Finally, if there are going to be large subsystems (such as cooling), think about adding a different
PC controlled system with a different operating system. This provides both experience with other
systemns, and reduces the overall burden on the MCS.
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Section II: Wiring Diagrams
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See Deawing #3385143CE00L

0002

Eddy Current Braxe

2 LT

Steo

L
(=)

13
Turdine Run-Up Motor 14
15

2 e

N

Steo Relay 2 |
Ny

X1

L)

x

-

LO AC Input Modules

X
O-l-———————(z)

X2
[rO AC Qutout Mocules O‘*————<>

. | X2 y
(o, E Analog Mogules
< F22 X2
————_Tpo! 20
A
SAmMp. Power Succoly
£23 120 AC/240C
10 9 o o Ct
—d ! l t)—— - - e —— )
SA
Yacuum Gauge PIT 306
Dump Tanxs TKOST1A/TKO313
a-20 L L2 6
Senser \——=—=0 Q@ 0 0—1
X1 = x
s 25
Pressure Gauge PIT 30S
Oump Tanxs TKOJ1A/TKO318
4-20 L1 L2¢6
s % 0 o] © o e——]
X1 - = X2
(e, Q

Stoo Contacts
From Qoerators
Centrel Statton

L 10)

BELCAN CORPORATION
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120VAC/60KZ/30AmD. From Panell{RP-2)

See Drawing #3385143CE 011
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BELCAN CORPORATION
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USAF/WPAFB/ATARR System.

Wiring Disgram 1/0 Panel #2.
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CO2 Temp Control Vaive Open O 0060 N
EY 509 &
Surge Tank Shut.off O 0061 o Sur
ge Tank
O'/l/‘o & * 1 Shut-off
Surge Tank to Cold Vent O 0062 & &V 509
EV 515 =&1
4_/I/_C Turbin Cooling Shut-off O 0063 T ~
EV 512 Surge Tank to
Cooling Tank to Cold Vent O 0064 Fore ™ * | Cald Vent
E EV 510
_®- z
& = « | Turbine Cooling
Shut-off EV 515
NoNj
HOoRj i
« | Cooling Tank to
Q z Cold Vent EV 512
2A/Pt-15A Max
€
BELCAN

Calspan Corp

ENGINEERS & ARCHITECTS CINCINNATI

Removes reference to original
main valve activation valves

Revised 8-12-92
wv. aigeman

Genius | / O (115 VAC Type)
Block #7
Located At Supply Tank ¥/O

Sheet # 22 of 31 W.R. Mullen
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o

To Bilock
From N Exocooioeeo
Genius
]
L Rg
D | |-
1 g ° General
SORY R E:
°
Shield - 115 VAG
in ___gl_ 3 In / Out
115 Shield === fo
Out - E <
N H - =] stant Eddy
D 0 Current
<
NONE N
D] =
L T © For PV 233
Halmar 620CR "Enable Output” O 0065
O— cOc =ONN by
O 0066
O— -O Oo— '0) »
CR 11
For PV 233 _— For PV 234
O 0067 »
) o o =ON| &
CR 12 For PV 234
O 0068
[0 o o EI! a
f B For PV 560
or
O 0069
L @
O o o D o For Pvse0
Halmar §600CR "Dowioad Waveform™
O— O 0070 o
1 EV 160 =0}
Test Section Fill Valve Open o o7 <
) o\ o o)
EViél Test SectionBleed Vaive Open gtan load
oo Pl - ° ownloa
D Brake
D o/\/c Profile
= Test Section
E 2 - Fiil Valve
] Open
? - EVie0
EIZ = Test Section
Bleed Valve
= 1 = ® Cpen
___:K[ EVi61
2A/Pt.-15A Max

Calspan Corp

BELCAN CORPORATION
ENGINEERS & ARCHITECTS CINCINNATI

Revised 8-19-92

~  ttataaon.o

Removed FV117

Genius | / O (115 VAC Type)

Block #8

Located At Supply Tank /O
Revised : 3-8-1991

By J.R.

vaeel ¥ 4«0 Of 01

W.R. Mullen 12/ 90




115 vAC

To Blaxck s1¢

Geniug
[ ]
i @
557 |- £ E’. oy
E Io uisnwxc
&l 3 /0a
o] | ¢
- | Evsor
wonfl K h
_ | Eveor
!“ - Cose
HONE b o |Eveos
1 esd1 - Cpm
1 0m2 -
EVe0s
I 8 E o > |Cose
| TV
=ON
1 oms & - . 5:.:):“
1 066 E -
1 on? ? -
EV604
T esd3 5 - * 1HP. 10 brw
@ =
Q z . Cpm /goU—s
o] |- 0Pt
ROy orm I;oIV"'
] f -
O | Y
2A/PL-15A Max Touad

Calrpan Corp.

BELCAN CORPORATION
ENGINEERS & ARCHITECTS CINCINNATI

Shows position of maim valve
sctivation valvas

Revised 3-19.92
C. Haldeman

1

Genlus 1 / O (118 VAC Type)
Block #9, Locaiad At Supply Tank

Is«tua{_u N Mullen 12/%9
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To Block #11

Genius
[
I | @
General
-': Electric
] |~ 2|55
t 8 118 VAC
Shisld /o
In ﬂ:
Shield
115 VAC}.I ou 2 Eveos
=] Line to Vent
Yol K
o, 3 ) =
EV606
Q =z %! Line to H.P.
101 | =
L D 1=
EV 606 “
L EV606 Line to Vent [ nid E -
EV 606 EVE606 Line to High Pressure 1 cose »
N EVE02
1 0051 . Activate
0 (o, Kp ©
R2
EV602 Relay 1 0052 -
R3 EV603 Relay 1o B | - EV603 ang EV60
R7 I , > F— = 1 Activate
I 5 LED 1 Relsy (optional) T 0034 1@ .
Ra LED 2 Relay (optional) ross == |
3-1 l LED1
HQI—C LED 3 Relay (optional) 1 cos¢ Pt ® | (Optional)
m z
0] z «|LED2
Optional
(Optionat)
E z
BONp &
_— | LED3
E_E z {Optional)
2APL-1SA Max

Calspan Corp.

BELCAN CORPORATION
ENGINEERS & ARCHITECTS CINCINNATI

Original limit switches were not connected, this block
is used for limit switches on the main valve activation
system and can be used with the actuator LED relays to
provide position information

Revised 3-19.29  C. Haldeman

Genlus | / O (115 YAC Type)

Block # 10 ,Located At Supply Tank

Revised : 3-8-1991

Sheet & 25

W.R. Mullen
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N

From Block #10

To Block #12

Genius
v @
Qe
—— ®E
XD |
Geueral
E - § :: Electric
el
£ 1S VAC
Shield il G svac
Shield — 1 o
118 VAC Ou nONN LED4
H . -] (oprom)
onj | S
O EQ =
Tsous 2
R10 & = - (S‘: V'7 ’3
N al l c LED 4 (opciomal) 209 1 E -
—0 O 210 OI -
0 o 211 O1 - -
o o— 2201 {; -
213 01
—©° © =onll i
PSL 403 : " “
ﬁ,)\;\c Nitrogen Low Limit 214 O 1; -
- FSL 411
O— CO2 Vaporizer Water Flow 215 oI T -
FSL 113 02\ Nitogen Low
‘OZ\C Test Section Water 216 O1 ;@ I | fmitAlam
NoN}
2z CO2 Vaport
~ | Waker Flow Switch
g PsL4n
BORE &
Test Section
w | WarrFlow
‘E‘ IZ =z FSL 113
2A/PL-15A Max Touad

Calspan Corporatior

BELCAN CORPORATION
ENGINEERS & ARCHITECTS CINCINNATI

Removed surge tank and oooling tank Emit swisches
references

4-28.93

o s aduuc T

Genlus | / O (115 VAC Type)
Block # 11 ,Located At Supply Tank

Revised : 3-8-1991 By J.R.

. 3
Sheet # 26 of 31 W.R. Mullen 12190
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11§ VAC

From Block #11

Genius
[ ]
i @
| I ° General
E w Efga= Electric
1% (-]
?hleld s z : B
n &
Shield c
H & B v | Water Flow
2 FSL 23§
(o, EIZ =
Q = ol [ b (}13
o Rl
_ foe
FSL 235 FQ B © 3
Water Flow I 0065 — -~
> 0 =oNj ia Ve
o 1 0066 !ﬂ) - - .
1 0067 - gl-‘gueqco
') (@, §|) “ Transminer
° ——80 | -
1 0069
FSL 140 l ) ©
o Nlitrogen Cylinder Low 1 0070 :; -
0 o MR Nizogen Cylinder
] Low Limit
o 1 0072 E » « | FSL140
0]
LD ]
L KD

2A/Pt-15A Max Total

Calspan Corporation

BELCAN CORPORATION
ENGINEERS & ARCHITECTS CINCINNATI

s f,

tor

£330

which is not connecred

Genlus I / O (115 VAC Type)
Block # 12 ,Located At Supply Tank /O Box

Revised : 3-8-1991 By J.R.

Sneet #27 of 31 W.R. Mullen 12/90
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From Block #12

/O Reference
73 to 104A

L A\
Q)

115

Genius
o
= |- % )
T ~§§ l;: Generai
E:O
Shield I 3
i =01 [ RN R . T
Shield Out o
mONE I
o 1O Reference
{D g T30 104A
o =
2
o3 |-
g ;,E 2 15 Pesn
ol E {
ol 5
OVE_ [Z] t0 o
AR EEEES
o) H 2z
Ol -
o [Rgi| 1= r-
] 13 = 3
o] 1.
of ¢ |._
o 2| [0 Lt‘/»—;
Ol fz35| *| 1y
@ £
1]
0) 3o g
o F (&l &
o |5 -
o) ]
Q
e
O I sl 2
o I" {E =
BELCAN

Calspan Corporation

ENGINEERS & ARCHITECTS CINCINNATI

~ + v 4 enne -

Modified to ramove bearing nstrumentation g::svll/?(ns VAC/ Amlog Type)
Located A1 Station #2, Supply Tank

Sheet 25 of
37

WR. Mullen




From Block #13

To Block #15

................... S NN AN,

PT 210

Preasure
Gauge [o!

PT 211

Vacuum
Gauge o

PT 503

Pressure

Gauge See
%0

UDC8000-A

PY 233

Valve
Controller

*Q+0

Q O

—

PV 234

Valve o
Controller

Qe -

E

210

x Z Genius
\ g
VO Reference ! g~ @
105 to 136A \ RE,
22! o
o General
c
z
Shield In 2
— Analog In / Ot
a— 3 115 VAC 50/60 Hz 1A Mxx
Shield Out E
- 1O Reference
% 1050 136A
A ® :
\ o1l "
115 Orie | =
Supply Tank Pressure R I D | 15| 2| Sy JunkPresure
4 To 20 MA. 0] gl = e
7 o| ks
To PV233, PV234, ol B
UDC6003 Vacuum | 3 -
B=g)] | E 2 Suwiy'g‘nkVacm
= = uge
v / 5] +2
Supply Tank Vacuum . j g 3 = U o ‘x;z:.m
4 To 20 MA. {1 - o = E
\"4 1 4
O 5
Cooling Tanks to PID Charge n O § i r‘:}m“‘z lc"."‘rﬁ
4 To 20 Ma, (] “ +W0m
T 9 L
To PV 560 ol 13
Sensor Circuit _3-
UDC 6002 <
Ol f.3s| &
of |52
o) 2
I NE
S5
Ni Supply To Cooling Tanks Flil Regulator O Bl E 4020 MA
! = | System Fill Regulater.
4 To 20 MA. {) )
‘\ o
:fm 9 CO2 Vaporizer o
CO2 Vaporizer to Supply Tank Fill Regulators ( M D o 5 mPPl);oﬂgfmm
(S
4 To 20 MA. U : o) 3 =
m 50 mA/Pt
e —————————————————————]

Calspan Corporation

BELCAN
ENGINEERS & ARCHITECTS CINCINNATI

Changes made by Paul Fuller are
accoumted for

4-28-93
C. Haldemaa

38

Genius 1/0(115 VAC/ Analog Type)
Block # 14
Located At Supply Tank , Station #2

ncerided § O-omaTyL Ly

Sheet 29 of W.R. Mullen




From Block #14

IO Reference
137 tolé68A

R

To Block #16

e, %0, "0, %, %, e, %0 "y R S R

PT 134A
Boundary O

<
115
Boundary Bleed

Bleed
Pressure o

PT 134B

Boundary Bleed

Boundary o
Bieed o

Vacuum

PT 103

SupplyTank Main Valve Close Resevoir Gauge.

Pressure

Gauge

PT 116

Supply Tank Main Valve Open Resevoir Gauge.

Pressure
Gauge

PV 233

Nitrogen Supply, Supply Tank Regulator.

UDC6000-B 9
o

° 9 -

t

503

gz Genius
H
x B
RE
2o
wi>! @ | General Electric
a3
£3
Shield In - % Anslog I /Ot
_— 3 115 VAC S080 Hz 1A Max
g
e a 1O Reference
m ‘2 137 w0 1601
m z
z
QlE | =
r m 5; _ E Boundary Bleed Pressure
al 3 =
4 To 20 { Q H
o
]
ol |
3 ES )
/" "0 =5 | E PoundaryBleed Vacuum
| D 235 S
4 To 20 4 (0] 2
QO [z S| Soppiy Tazk Main
P
of |27 & e Jalve Close
A il < cscvoir Pressure
4 To 20 (] . Gaage.
-
N 2
1] s -
31 s Taok Main
J E “nglveOpcu
- z Resevoir Pressure
i (D 3 _3? Gaoge.
4 To 20 (] O =
v l m
1l © .
| LI
O I" [B| & E laux
4 To 20 o T 4wuMA
0
%
Q kel S
- E. E
oYl 1" 1§ =
CD 50 mA/Pt
R
BELCAN

Calspan Corporation

ENGINEERS & ARCHITECTS CINCINNATI

Changes made according to Paul Fuller

4-28-93 .
C. Haldeman

Genius 1/0(115 VAC/ Amalog Type)
Block #15
Locaxd At Supply Tank , Sution #2

Tacviead « 2 ¢ 1001 .. T

Sheet 30 of 31 W.R. Mullen 12 1 90

39




From Block #15

To Block #17

HH

-g’- Genius
g
/O Reference '__ @
185 to 2084 Sg
2e
wiz| @ | General
S =1 ¥~
£2
a
Shiel = s
Shield Out S
P a /O Reference
12)) g 18510 208A
l ms VAC Input N
w Dump Tank RTD Sensor TE 304 0 z
2 Va ol 16 | DumpTanko31B
i 81| £| RTD Scmsar.
D 3 € gx
2 Sensoc #
r D ol 2| pR132100250%E
21
O] 4
o 58|
zQ|| =2
o]l ENIIE
of I531 ©
of |2
Supply Tank RTD Sensor TE 215 A o -
o Supply Tank Temp.
U Ol 1x 811 £ Uczgunm Scaer.
L m 2 - % O;g:&mal
of 1,3 PR122100250 4 E
-
o 12 -
ol 123l £
3o
o [z
»
0] E4
W - Surge Tank Temp. Detector TE 506 (n} O g ot
= | Suree
D| |z 8 £ | TewpDeraer
ol 12 E| U
I T g = | OmegaSensord
Off [, || & | Pr12210250%E
=
CO2 Supply Temp. Detector TE43S Py =
W A Off I35 " CO2 Sapply Teap.
{D 50 5 Deraar 35
of |F.IIE
o| IE
RTD Input
BELCAN
Calspan Corporatlon ENGINEERS & ARCHITECTS CINCINNATI
ius1/0 RTD
Changes per Pan! Fuller Seniual/O RID Type
Locared At Supply Taok , Staticn #2
C. Haldeman Sheet 31 of 31 WR. Mullen 12/ 90
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From Block ]g

To Block # /7’

Genius /O blocks

41

§ Genius
5
v @
— 25
? ° General
Zonfl bFF
-]
Shield E 115 VAC
| fyeeet i 5 In/ Out
Shield E==— | o
D | | =
o =| Vacuum Pump
[ HONN £
=CONp L
- »{ Emergency Stop
& Button
]| =
HONE B
Vacuum Pump 0169 E - Open
___.L_ Emergency Sto
! gency P 0170 T0) »
Open 0171 »| Turbine
% E E © Run-up
——I——C Turbine Run-up Motor 0172 a
—I— Turbine Run-up Motor 0173
(o, SONE R »| Turbine
Open 0174 }; . Run-up
Open 0175 T -
DAS Ready 0176 T - o Open
@ z
=
KD | ~|  Open
BNl b
(XD ] }*
DAS Ready
E z o { Signal
2A/P1.-15A Max
Calspan Corp. BELCAN
ENGINEERS & ARCHITECTS CINCINNATI
Indicates new tions 1o other Genlus | / O (115 VAC Type)

Block #17
Located At Operator Control
Station /O Station #3

LEVISEU [ w-o-idYi

Sheet # 8 W.R. Mullen




To Block 2 17

Genius
[ J
os
Zgz——— ? Generatl Electric
— | @
=onfl RHES
=C
g ¥ uliw.c
— ] |t fou
115 YAC Shield —
O 0 ] g Valve EV6OL
N H Open (active)
= =1 CQoms (deactive)
LD |2
=00 B
O— -
Valve EV604
nonfl R
Vent-Deactive
D =
_ 150 Vel 2
k1 NORy B wl e & Cr (g
Vaitve EV601 Open 0 0177 ? (
X4 o-{ l C =ONN B (35 wva (A1
o_i l_(_/L Valve EV60S HP-Activate, vent-deactive oot -
Valve EV60S
! (active)
o o o 0179 E - »> gﬂ(dﬂcu‘w)
RS
Valve EVS0S Open 0O o180
o -
Ré F&
Valve EV606 HP.Activate, vent-deactive 0 o181 Valve EV605
}_o ad {;l) - HP-Active
C I — “|  Vent-Dextive
0 0182
c O F& °
R2
Valve EV602 Activate 0 0153 prm——t
‘o_l l_c =oNj I {50 vm
O-{ l 3 Valve EVE03 and EV603" Activate ous . - /
' —E——— z
z
t & - Valve EV602
Elg z Valve EV603
and EV603°
Sonll i
2APL-15A Max Towl
Reviston Notes: Caispan Corporation BELCAN

Block moved from operator coatrol panel to

fupply tack VO 1o run main valve sctivation system.
Control done witk spring-loaded relays

/O references renambered

ENGINEERS & ARCHITECTS CINCINNATI

Genius I/ O (115 VAC Type)
Blck $18
Located At Svpply Tank 1O Station

Genius | / O (115 VAC Type)
Block #18
Located At Operator Control

/O Station #3
Station /O S Revised : 3-8-199%

Revised : 8-12-1992 By C. Haideman

Sheet # 9 W.R. Mullen 12/
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Tesmimation Resistor
From Block 017 Sec Genivs Mamal
§ Genius
g
5w @
| 2§
=D 11~
T 7 General
o 5|9
2 ;o
Shield 115 VAC
! :m_ s In/ Qut
115 VAC Shield == o
ook ] |=
N - Test Sequence
XD 8 Start Light
D | | =
HORE E N
RONp B
D] [=
[X3 Open
Test Sequence Stant Light 00169 (o
2 |-
(L Opn o070 o
@ o o— Open ootn E o - Open
Open ooz
@ O EQ a
Open [Y %)
N, '0) o
(.« O O o - q:an
& Open oot .
y }g
Stop Signal To DAS Sysem 00178 === -
S— =
@ O/]/-C 00176 EI - o Cpen
NoNfl
K|2 = Stop Signal
~ [
1 To DAS
o ! |*
BOoNN b
Valve
—— z @ EVi60
2A/Pt.-15A Max
BELCAN

Calspan Corp.

ENGINEERS & ARCHITECTS CINCINNATI

Indicates new connections to other Genius /O
Blocks

EEE R PR AR SRR v e samililaliaa

Genius I / O (115 VAC Type)
Block #19
Located At Operators Control Panel

Revised : 3-8-1991 By J.R.

' oneel £ iv ol 9 W.R. Mullen 12 / 90
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Frost Controls, Inc,

Industrial Drive South-
Smithfleid, R1 02917
Tel: (401) 232-5150

A N

.

" INSTRUCTION BULLETIN

“C" SHAPED SENSOR - f- EYE-C-50-12

Product Descriptioan:
The EYE-C-50-12 1is a complete photoelectric system designed for use in a

wide variety of non-contact sensing applications.

The entire photoelectric

system consisting of an LED light source,

a photodiode receiver, amplifying

circuitry, Schmitt trigger, voltage requlator,
,neatly packaged i{n a "C" shaped,
eliminates the need for added bracketry, plus,
associated with individual sensors,
This system is capable of detecting
8.response time as short as 50 microseconds.’

and output transistor, is

anodized aluminum housing. The "C" shape

climinates alignment difficulties

when small object detection is the cbjective.
cbjects as small as

.012" in diameter with

The EYE-C-50-12

power sources, which makes the s
counters, programmeble controlle
electronic circuits requiring high/low logic le

4

has been designed to be driven with low amperaqe D.C,

ystem ideally suited for direct intcrface with
rs, computers, microprocessors,
vel switching,

and custom
L 4

- - en et o ---

Features:

. Self-contained photoelectric system
*. Detection of .012" Dia. object

+ Response time 5p microseconds
« Repeatibility within 001"

Specifications:

« Supply voltage ~wece-- 12 vpC
« Supply current emeeeoo 20 milliAmps
*. Detectable object size .012" Disa.
« Repeatability —meaeooeo. within .001
« Output voltage level
o Logic Highr=eecaecaa 12VDC illuminat
« Logic low ====cccaaa 0 VDC darkened

Output current sinke-- 50 milliAmps

Operating temperature~-500 F-1500 F

Specifications:

Light Source ----GA AL AS infrared L
Photoreceiver----Photodiode

+ Material cceeea_. Blue anodized alumji
o Cable cocacaaa. 5 conductor 26 AWC
« Shielding =c--es Tinned copper braid
o Weight ceecaoaa 3 ounces

k-]

Detectable object size-This
of .012" dia. and larger.
needed,
series with the LED,
Detection of object

Ambient Light

as shown on

sizes as gnpmg

—-

incandesce
shinin

nt lighting and hi
g directly on the

-intensity
photoreceiva-.
.. .47

+ TTL/CMOS compatible

. Rugged construction =
Easy mounting

No alignment adjusting

Response time
Total system
Rise/Fall
Propagation Delay

"0 microSec.
200 NanoSec.,

"

» output Low to High--6.0 MieroSec,

+ output High tc Low--2.0 MicroSec.
Operation Mode Dark operated
(The output transistor ja energized
when the photorececiver ig darkened. )

ed

ED

aum
6' long

System is designed tg detect objects

If smaller object size detection is
simply add an external r

esistor or variable resistor in
wiring diagram (optionql),
11 as .008" dia. are possible.,

infrareo light,
work lsmps,
orifice,

auch as; sunlight,

should be restricted from
for best reaults,




[ RO
PR -

NMOS OMVONVLS SNIBNIDNE WOx
‘V'S'N NI mavie 8908 00 ® ENRIVASAMD

¥

zze00¥ 98/}

HISWNN DNIMY NGO Bivo MVINDNV GNNOoYHy
) 5 s

v ATLIL FYNOILADVYYHL

N

. 21-0S-0-3A3

AQ OBAOMNILY . ﬂ ) — M
i WYHDYIO oNIgIM | VNOILdO | ._

IVYHiIDao

) AR NMVY MO BIVOS .
¥ovid NMOY g
ONI STTOHLINOOD 1SOHd|summm - ]
: EFSERER ol
wST0YINOD LS04, 010Hd « a3
03dHVLS 30IS 3HL NO 031V2071 SI Y3IAI323Y¥ 0LOHd 3IHL | suyo b 03uvia 1
. *310N 0001
JINVYO
SHHO
ﬁ AS
. . a3y ang
P T _ !
. : 90A21 &
INIT ¥3ILINID 4]
; WY3g — /VId G
: . . . . aNnoyo NMOY g
+ Y oi/g ¥
z . @@. JI0AZI anae
&/1-1 l ok | PR Indino JONVUO
+ n*l | anNnoyo Aov1g
» _Nw < |.YM+_A| > sC 00AZL 03y
6l .
. €— Q//-| —»
YW 05 . INJYYND ANIS L1ndinf
J0A 21-0 39VLI0A LNdLINO 2190
. VIO w210°  378V123130 3ZIS 123080
' vw g2 IN3¥4ND 11ddns
_ J0AZY 39V1107  iddne
‘NOIMA ‘.\Q!OUI! NOISIAZM NAS | BAVO \ WZOM.—.<U~.&—.UM~A—n J/\Jﬂz-JUJU _ '

48




. ..“-

-

TYPICAL. APPLICATIONS . - )
LOGIC OUTPUT RELAY QUTPYT
prAlis o 12 D e
Red Blue Red Blus RELAY
[ EEEN-SE OR ] Egg:;' gR IOranga Inductive Transient
Voltage Protection
LacIc Diade
Brown Black QuTPUT Brown Black-
e ’ ==
SENSITIVITY ADJUSTMENT VISIBLE STATUS INDICATION
TRANSLUCENT and EXTREMELY SMALL PART DETECTION .
12 voc 12 VvoC .
) . urrent
Red Blue Red Blue limitir-
. S resistc:
Brown 4] LED or
EYE-C . range EYE-C Qrange Glows
SENSOR SENSOR Red
2K, LOGIC OUTPUT -
one Black to Counteri, Erogesiora, Brown Black
. rogrammable Controls,
- etc. =
Increase R1 to detect objects less than .012" in giamete}...
) -y
iy COMBINING MULTIPLE SENSORS
TRANSISTOR LOGIC 12V0C
Red] ~ Blu
12 voC o
- EYE-C ANDING/ORING
Reg Blue SENSOR RCUITRY
Browr a—i LOGIC
EYEAC SANA- o~ GATE
SENSOR TRANSISTOR — Brown - Black
o EYE-C' | __L
Browr] Black SENSOR range -
— ¢ Red Blue

All EYE-C series sensors may be battery operated.

vaecx control unit manufacturers electrical specifications before intarfacing sensors.
- Example: Counter's minimum input pulse duration

.
.

LED's maximum

current
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The INTERNATIONAL SERIES is o high reiiobility line of open—{rome power
supplies designed to operate from the wide ronge of AC power sources
found woridwide.

This festurs greotly simplifies your inventory ond service considerctions

y allowing the uss of one stondord power supply regerdiess of destination.

My. these models are designed to meet domestic ond
requictory ogency requirements.

SPOWEr-ONE

0.C. POWER RLPPLES

INTERNATIONAL SERIES
DC POWER SUPPLIES

DRAWING NO. 53250 REV G

SPECIFICATIONS AND APPLICATION DATA

H you plon (o distribute your products worldwide, obtcining necessary
m"mi?;z cRTES.u graatly simplified by specifying POWER—-ONE, INC.
VOLTAGE /CURRENT RATING CHART
Y mooeL | +5v | +12v | +15v he2avi+28v-12vi-15v|case
FAGH POWER
Fs-25/0w-A A 25« F
F15-15-A A 16 or 15 F
F24-12-A A 12 or 10 F
c-ss/ow-aJA 35e F
cP197-A  |A 50« £
TRIPLE
gtsown 120 [ 34ee3 3403 |occ
DISK DRIVES
MOOEL | +5V | +12V | +24v |-5sv|-12v
CP340-A |.5/.7Pxe [.9/1.8P% 340-A
CPS10—-A 6.0¢ {2.5/7.5Pk| 510~A
CP384-A | 9.00 2/8°k | 1.2 or 1.2 131
CP379-A | 8.0« 3.5/8Pk | 1.2 or 1.2 13
cP323-A | 200 | 4.00 N
CP206-A | 2.5 3/3.4P | 0.5« cs8
CP205-A 1.0¢ 1L.5N.7Px| 0.5 BAA
cP182-a | 300 5767 | 0.6e 131
CP4g8-A _6;.0 $/11Pk 25 or 85 131
CPSO3-A 6.0 1.0 2.4 /4P 1.0 c88

~ \ REFER TO SPECIAL OPERATING NOTE

{ .
./ ¢ indicates OWP
] — indicotes remote sense

l SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

50

EEATURES

VOE tronsformer construction
+.05% requiotion

T.C. burned—in to MIL—88J Lev. B
Chassis notched for AC input
100/120/220/230-240 VAC
Industry stondord size

2 hour bum—in period

Remote sense - most outputs
UL recognized /CSA certified
OVP on SY outputs

Full-roted to SC*C

Foidback /current timit

[ I T I T I |
L I I I I |

SPECIFICATIONS

AC INPUT: 100/120/220/230—240 VACee +10%, ~13X, 47-63 Hz
(Derate output current 10X for 50 Hz operation.)
See AC connection tobie under APPLCATION NOTES
for jumper information. Fuse information is next
to outline ond mounting drowings.

DC INPUT: Ses Voltoge/Current Raoting Chart. Adjustment ronge

+5% minimum. (+5 non-odjustabie on CP340—A model.)
+.05X for 0 10X line chonge (+.01X for F.C & CP197-A).
+.05% for @ 50% line chonge (+.02X for .G & CP197-A).

2V to 15V units: . S.0mV PX-PX moximum.
20V to 200V units: 02X PK~PKX maximoum.

$SOus for 0 50% lood chonge.

UNE REGULATION:
LOAD REGULATION:
QUTPUT RIPPLE:

TRANSIENT RESPONSE:

SHORT CIRCUIT

AND OVERLOAD

PROTECTION: Automotic current limit /foldbock.

OVERVOLTAGE

PROTECTION: Bulit—in on oll 5V outputs. Set ot 6.2V +.4v.
Other models use optiona overvoitoge protection.

REMOTE SENSING: Provided on most modeis, open sense 180d protection
bulit-in,

STABIUTY: +0.3X for 24 hour period after 1 hour warm-up.

TEMPERATURE RATING: O°C to S0°C fuli=roted. deroted linearly to 40% ot 70°C.
12 CFM foreed cir cooling required to meet EC 380/950
obove 80X of total roted cutput power.

TEMPERATURE
COEFFICIENT: +.03%X/°C maximum.
EFFICENCY: SV unite: 4S%
(typicol) 12V ond 15V units  55%
20V ond 24V unitx 80X
VIBRATION: Per MIL-STD=-810C, Method 514, Procedure X, CAT G-1
SHOCK: Per MIL-STD=-810C, Method 518, Procedure V
seToleronce for 230VAC operotion is +1SX —10%X
WARRANTY

POWER-ONE, INC. worronts eoch power supply of its monufocture
that does not perform to published specifications, ¢s o resuit of
defective matericis or workmanship, for ¢ period of two (2) fult
yeors from the dote of coriginol delivery.

POWER-ONE, INC. ossumes no liobllities for the consequentiol
domages of ony kind through the use or misuse of its products
by the purchaser or others. No other obligations or liablities
ore expressed or implied.

PRODUCTS RETURNED FOR REPAIR
Plecse follow this procedure when retuming products for servicing:

1. Contact Power—One’s Customer Service Deportment for
outhorization to retum products:

POWER-ONE, INC. PHONE: (805) 987-8741
740 Cofle Plono (800) 678~9445

Comortio, CA 93012 FAX:  (B0S) 3880476 .
USA ™WX:  910-336-1297
2 A Retuned Materiol Authorization (RMA) wit be itsued ond

must oppeor on ofl shipping documents ond contciners.

. Products must ba retumed freioht ore—oaid.
Products retumed freight collect or without on RMA number
wil be rejected ond returned freight collect.

[(#)




APPLICATION NOTES: PAGE 2

REM N GROUNDING

Remote sense termingis may be used to compensate for outout line Grounding considerations in designing o power distribution system ore

losses ond provide for ¢ remote point of reguiation. Figure 1 shows of!:n ovcﬂock:d .bu; con f;m : significont mpo;:t b:o onra:.:yt(-n |t
ination ( ith t ng. performonce. A singie point system ground shoul ompio where .

the proper termination for o power supply with remote sensing possble to eiminats o 100ps ond_ Improve.reguiotion f’

It

POINT OF Rscuunou\ o=
+ OUT O~
+ SENSE O~ RL _l_C° o L 2 3
- SENSE O- 'I'
ot 1 O M M
FIGURE 2

FIGURE 1

O a
S8 1 223
Lood lines must be sized to prevent on excessive vgitoge drop from the O
output to the load. Since the point of requiation is at the load. the o

power supply must compensate for line losses. Excessive load line
losses may offect current limiting, AC line dropout point ond OVP mor—
gin (if appiicable). FIGURE 3
Leods should be sized to drop no more than 0.5V — the less the better.
Use of o twisted pair or shielged pair for the sense lines is recom—
mended for noise immunity. In problem cpplications, the use of ¢ smoll
AC decoupling copacitor (.1 to 10uF) ocross the sense terminols is ot loods 2 ond 3 becomes progressively worse due to voitoge drops in
highly recommended. In some applications there may be o tendency for the finite wire resistonce between loads. Fiquré 3 shows on improved
the power supply to oscilote due to odditional phose shift coused connection system in which requiotion is maintained at oll three loods
by the series resistonce ond inductonce in the lood leads. The becouse wire iosses ore not cumuiative.

oddition of copocitor Co will reduce output impedance ond provide

Figure 2 shows o simpie but undesirable connection scheme. Requiation

stobidity. the recommended volue of Co is 100uF per ompere or SOuF AC INPUT CONSIDERATIONS

per foot ond con be the sum of the distributed decoupling capocitors N e s

found in most systems, Almost oll power supplies use ¢ capacitive input fiter thot drows
current only ot the pecks of the AC input voitoge. The peok to RMS

All Power—One supplies have open sense lead protection to protect the rotio con be wery high, typically 3 to 1. When o supply is tumed on,

lood from on overvoltage condition If the sense leods ore removed. the nput copoacitor has o very low impedance ond drows on initiolly

There i3 no need to strop the sense terminals to the output terminagls high surge current until It chorges to its nominol voitoge. The input

in the locol sense mode. surge current can be s high as 20 times the roted input current ond ‘-\
losts for several cycles of the AC input.

OVERVOLTAGE PROTECTION (OVP) AC CONNECTION AND FUSINGs

An overvoitage protection cireuit, commonly refered to as a crowber, The five wire input to the INTERNATIONAL SERIES provides four woitoge

it used to prevent demoge to voitage sensitive loads such as TTL logic. ronges: 100/120 /220/230-240es +10%. ~13% See chossis AC connectiory

Trip point of the OW is usuocily set ot 115X - 135% of the output toble (Fiqure 4) for the jumpering requirements. For convenience the

voltoge. The OVP will short the output terminots upon sensing o fault pmper sequence from the Hi-Vol series is retoined. Extended low line

condition. The primory fuse of the supply will blow if the supply is toleronce provides odditionol drop out morgin in oreas where line

not foldback current limnited. Nuisonce tripping of the OVP is o common voitages ore mergingl. inputs must be fused.

problem. Noise from input line spikes or load noise con couse an OV

to fire. The INTERNATIONAL SERIES hos OVP noise fitering to prevent

nuisonce tripping ond reduce {ronsformer interwinding capacitance to @ @

minimize Input fine susceptibility.

COMMON-—MODE LATCH UP PRIMARY

In certoin instonces duci power supplies con exhibit o problem known os
common-mode lotch up. This occurs when the positive supply comes up
first ond forces o reverse bios condition on the negative supply. The
neqative supply lotches up in ¢ current limit condition. Power—One hos
incorporoted o unique onti—lotch circuit into every duol power supply in
the INTERNATIONAL SERIES which will minimize this problem. FIGURE 4

EMI/RA

These iineor power supplies hove inherently low ducted ond rodiated
noise levels, For most system opplications they wil meet the require—
ments of FCC Docket 20780 for Closs A equipment ond YDE 0871 for
Closs A equipment without additionol noise fitering.

For speciol applications consuit foctory.

CQOUNG
Convection cooling is odequate where non—restricted aiv flow is AC INPUT, 47—-63 HZ
avaidable. When operating in o confined Qrea, moving o or con— . 100 {1201 220 230/240
duction cooling is rchrnrnended. FOR USE AT vac | vacl| vac VAC
1&3 | 1&3

JUMPER | o5 | 2ga| 283 283
The INTERNATIONAL SERIES power supplies were designed to meet or
“xceed requirements for the following specifications: IEC 380, IEC 435, APPLY AC 1 1&5 | 4&1 [1&5 4&1
DE 0730 Port 2. VDE 0804, ECMA-57, CEE 10 Port 2P, UL 1012, N
~SA 22.2 No. 143, CSA 22.2 No. 154, Specificaily fieid terminol to NOTE: This product is a Closs 1 power supply ond requires the chossis
termingl spocing is 5.25 mm with 9.0 mm creepoge to other metol, to be connected to eorth ground at end appiication.
leokoge current is less thon 5.0uA ond dielectric withstonding voitoges *NOTE: Use 700°C on for soldering input connections.
ore 3750 VAC input to chossis, 3750 VAC Input to output ond 300 VDC Vornish octs os flux ond Is soider strippoble.
outout to chossis. NeNNOTT: Telermnnn fal AT s T

I L

e c—————y?
| O e

51



e —

PAGE 3

SLAVE CONFIGURATION:
MASTER CONFIGURATION:

REMOTE PROGRAM:

REMOTE V. ADJ:

ADMSTABLE OVP:

OPERATING NOTES ABOVE APPLY TO F, G AND CP197-A UNITS ONLY.

SPECIAL OPERATING NOTE;
MASTER/SLAVE USAGE:

Generol Notes ~ In Master/Siove connection, the master unit wll control up (o 5 sioves: however, in on over
current condition, eoch supply wil operate its own current limit/foldbock circuit for protection.
The sharing of current at full losd iz within £10%. .
OWP — if ony supply senses on over voltage condition, it will fice ond shut off drive to oll units. No power is
consumed in the OVWP mode and QWP moy be reset by removal of
- out).
Remot)e progrom, remote V. adj. remote OWP ond inhidit ol may be connected to the master ond wili operate identi—
cofly to @ single unit (inhibit is 30mA per unit).
individuol fusing is recommended for eoch supply. in the case of ony blown input fuse, the output woitage wil be
reduced to < 3V with ¢ nominat lood.

To moke ony unit o siove, odjust R12 (R16) (V. ADL) fully counter—ciockwise.

1) Connect olf master ond siove + ond — output terminols to the lood with seperate equal length wires of adequate size.
2) Fuse each power supply indivduolly to the AC power input.

3) Connect ¢ §20GA wire from “Ext.Dr.” on the master to the “Ext.Dr.° on il the siaves {up to S slaves).

4) Apply input power ond set master to desired voltage.

Remove R21 (R20). install progrom resistors between power supply “+ sense” ond users "+ load” termincis. Progromming
is opproximately S00n/voit. Use “Make—Before Breok® switch or equivaient,

1) Cut open~ieod protection resistor R21 (R20) out of the circuit boord.
2) Connect remote 1K pot from power supply "+ sense” lerminat {o users "+ lood” terminai. (Power supply wil
then se'se to “+ iood” terminol ond be remotely odjstabie).

3) Adust R12 (R16) on circuit boord fully counter—clockwise.
4) Adpst remote pot lo desired voltoge.

To set OVWP ot desired voltoge:
A) Set RI16 to max. (fully clockwise). -
B) Set supply to desired lrigger woitage.
C) Reduce R16 resistonce unti OVP fires.
0) Ground inhiit to reset OVP, then recheck O trigger point.
E) Reset supply voitoge to normal output.

NOTE: ( ) DENOTES DESIGNATIONS U'SED FOR
F15-15—~A AND F24=12-A.

THE OTHER DESIGNATIONS ARE USED ON F5=25/0WP-A,
GS—35/0WP-A, AND CP197-A MOOELS.

inpyt power or the momentory grounding of inhibit (to

L Y FUSNG ALLUMMENUANION, REFER TO CHASSIS SILKSCREEN.

SERIES OPERATION PARALLFL. OPERATION
Any Power—One supply may be cpercted in series with ony other Power~One Any 2 or more Power=One units of the some voltcge may be operoted in
. guv 8upply. The only restriction is thot the current required by lood paroilel. The following ruies apply: ' -
‘r must be less thon half the current rating of the lesser unit. 1) The units must be set to the some voitoge within 2%
2) Locol sense must de used.
y _ 3) Units may be of different current rotings.
LOAD 1 4) Proper hook-up wire must be utRized.
LN 1 HDS—12/0VP-A + \ : 1
T 0~30A
- v . LorD ow-24
§ 12A - T
LOAD 3
3 N
LOAD 2 HES—~18/0W-A <+
uT 2 v N ‘
184 - pd -
Colcuiote wire size ond length to drop 25, 50, or 100 mV on &, 15, or 24V
units respectively, ot unit rated current.
F CASE DCC CASE
WT. 19L8S. WT. 1288,
AC INPUT, DC WTPUT\ . :
o y4 < Jo— Pt :
E~ 7 e~ p—tH DC OUTPUT OWP (0PT) ouTRUT
1 N VA v B o / Py 00 %Thes DA MG, HOLES
r VAR ] A oyt N—— (16PL)
CD 1 L TT :
U{ ‘ i N of |
] 3 \ . ° _l .
£+E oW (0P / ANCMy mm. o o | ’ ) 'y
(oPm) — [A]16.751425.45 ‘I_L AN | i L rd
T B16.00[406.40 G- 8—x — °"[__";:__
1 0000 || - S
s ' A U 14.13571104.80 AL1S00 T
£ 1.375 {9.53 fo o]
1 L7 neatsk area /‘ FIE.00 [137.00 1e Bl1e00f 33580
e ————— . " - - — — - —— - o >
“H 188 DIA MTG. HOLES (16PL) ﬁ ‘228 23';"8 . 44 l R14.13 1104
3 3'50 88'90 E1372% 19528
K12.50 163.50 120 163.50
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CP340—-A CASE

CP510—-A CASE

WT, 2 L8S. WT. 7.5 LBS.
ow (0PT) -\ oc ouwur—\ P
— T A € b
nad 8 { | == F M
o | e ~
° a—=z] - - - - \ & © °
S~ 188 DIA MYG. HOLES (6PL)
q
G [ 2 R q
INCH _mm. co g
A | 4.00 1101.60 .
6 | 3.375185.7%
ﬂ] C [ 5.50 1139,
D | 5.00 {127.00
oc ouTPuT] °¢ £ [1.62 4115 : N \L F °__°
MOLEX F 1 .575 19.5 INCH .
#09—67-1053 CT 350 1635 i AC PUT R CMEL S
H . 450 _[11.43 ] 7.50_1190.5¢
J1.750_119.05 C_4.87 [123.70
o| FuvvT _J 7 ° o o 4125 110478
- T £ 275 160.85
AC NPUT | G —— H o F 73 X
b £ ) . P °\ G125 Wi
H .50 2.70
- & = = 188 DA WTC. HOLES 16PL 172 120
FUSE AT o.sm.zws FOR 100-120/220-240VAC FUSE AT:  3.0/1.5AMPS FOR 100-120/220-240VAC [L—Yedtion
131 CASE AC MPUT e ouTPUT
- [ Ve
wT. 9 LBS. -{—v 7 7 j [2
Kp e y
) 7 / |
= g e T =
| -0c ouTPUT | 0 Jr 1
I T TN e [] © o -
1 co « ¥
- ' =
q r- r EN |1 b
E L 1 r=-
¢ | 1
-3 j_[;o _'—r‘;‘
\ -] (-] -/
n
INCH  mm, 3 F
o ac weur ow (1) Lo PRI ow o
B 17,000{177 80 |
. c10.50 132,90 o °
X Q.25 hiy J
\ * ; 4.277_5 123.70 ° J =
N 4 1 5
N 1 611250131 7% \ ¢ L
188 DiA MIG. HOLES H107% 11905 \ Q
(16PL) > J 10528113 34 188 DIA MTG. HOLES(16PL) FX
FUSE AT: 3.0/1.5 AMPS FOR 100-120/220-240 VAL LK ”{;o 43 -ff 9
T FUSE AT:  20/1.0 AMPS FOR 100-120/220~240 VAC 9.640 115,26 |
28 uly, {AS.09
N133%5 [85.09 NT1.00 (2840
CBB CASE BAA CASE
WT. 8 LBS. wT. S LBS.
uTPUT
— /¢ reibd BN -J__
=i s ﬂ “— .
T =7 .
€
0 ‘I
H_ H
00 ] 279.40 AC aeuT ow (cPm) WOt men.
500 1 150.50 | RS Bt
: 7E20 I ° o c10.%0
- 13370 ¢ X
. £ 14.125 [104.78 K P PeTrsteTst |,
188 DIA MT 0.0 112.70 ° Tw RYAREX)
hepyy TG HOES [ 1.250 [ 3175 A\ TR b 4
TS | 79.0%5 } CEK:) X
FUSE AT: 20/1.0 AMPS FOR 100-120/220-240VAC : [ YRR A \.158 DA MTG. HOLES (16PL) J 1 0450 111
K275 | 85.85 FUSE AT:  1.0/0.5 AMPS FOR 100~120,/220—240 VAC 3 .50
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425 SERIES GENERAL PURPOSE SCREW 277 SERIES 5-AMP
"MOUNT RELAYS - - MINIATURE PC RELAYS

PR LI

B
Amcal. )
N /L . e '
C W ,%;;x, IR e TP EP R J N
2500WAC, O0HT. 42ZEXAX are “hot” armature 300V, SPOT, 30-amp T U
33XX sd $2XEX are insuiated armature 600V, 30-amp modeis; P
‘ST-10. 42SXBX DPOT. £25CXX is & SPNO open type rated 25 empe l-—.v—-1 —
na 10 ammps 3 G00WC. 425XCX Is 2 3PDT open type ratad 25 amos at o SRR riams anas
10 amps at S00VAC. 10eal for such SppACtions 3 motors, aclenaids, - B vy ~rr-y R,
cﬁw' " T ¢ e I . e2FomC . . A - - o mm‘::\‘::.-:n;::-.
. mmees 1 CoR - .o o Siiver Contacts Rated 5 Amps Lot :
- Wpe | woits | Res.0 | Contacts 1-2¢ 277 Series relays have PC terminais on 0.1 (2.54) gric apacing, and are avaliabiy
with AC or DC colis. Epoxy sealed terminal base prevents COMMMINALON Quring
A29XAX 1 | 120AC | 290 SPOT | 1584 30idering. 10KV surge resistance, Smm separation betwesn cod and COMACts uey
425XAX 120C 32 SPOT | 1521 festurad. Operste and releese times are under 15 miliseconds. Siver Contacy -
425X 130‘:% e gg}?_ﬁg 18 pick up at 75% nominal, drop out st 10%. Resistive load: § amps, 2400C o
mi 240AC | 1200. DPSTNO ‘| 1748 30VDC. UL recognized, CSA certified at 5 amps and 1/10HP. N - m
425XBX 120AC | 290 DPOT | 2127 8tock |- ‘ 286 | oo S I
A25XBX 242012 .12022 gPD; 2158 .. Na. Type Cod Ohms 1-24 49 % ' Tt
425XBX 1 - DPDT | 2084 — :
: A8F5388 | 277XBX 24WC 248 | 801 | 476 | 428 Typs
A | el o T | 2% AsF5389 | 277XBX | 120wC | €800 | 890 | 681 | £m | 41R0235000
48F5370 27TXBX SVDC 47 454 | 432 | I
4] 4255CX 120AC 170 IPOT 3734 46F5371 277XBX 12vDC 275 4.54 432 338 31
5 425CXX 12062 170 7 ‘gPNg 3274 48F5372 277XBX 24VDC 1100 4.54 432 | 238 3
425CXX 24 6. PN 134 :
2 3 276 SERIES 7-AMP PC RELAYS -
MAry COMaCLs. h
-D SERIES DIP PACKAGE DRY REED RELAYS r—_;’:n“—.{ T i . {] 41F-1000S-8
Dry resd DiP relays operate from DTL. TTL. or HNIL ] . et ' ) 41°-50005-S
1 form A and 1 form C mooeis messurs . : .} 41RO-1000S-
.750Lx.300Wx275"H; 2 form A moceis Mmeasurs +— T 4 1RO~ 100004
750Lx.300Wx.350"'H. 1 form A and 2 form A units - ] RO6
. carry 10VA loads: 1 form C rated a1 3VA. Ailabie in | m EA g Ay
© 8$-pin and 14-pin modeis. Opersting temperature e
© . range: —20°C to +105°C. 0.1 standard duak-in-ine . ¢
grid spacing. 14-nin modeis mate with type 33377 ® Only 0.4 square inch footprint : S 8P
S0CINt Oroered se0arately beiow. ® Sitver Contacts Rated 7 Ampe asiowss
© Permanent Magnet Poiarized, S8ingle-Side Stabie Design Otve long eve
: | | Cene 25- [ s0-  *1FomC ; ‘rated load). Rat
|_pe - |Pine tacts VDO Onm e A e 276 Series foaturo grid pin spacing of 0.1* and require 0.353" Ciearance ioow e
{MRRIADS | 14| 1A | 5 | 360 | 483 | 458|411  tnhe board. Available with seaied PET case for sutomatic wave-soidenng and i . 2 ¥
| MRR1ADSS 8 ] 1A | 12 ] 1440 | 483 | 4.59 | 4.1 mersion cleaning, units provide Maximum contact current at 7 amps, 240 WC & - ’r&‘“
| MRRIADSR | 14 | 1A S | 500 |5.87 1539495 30 VDC and up to 380VAC and 125VDC at iower currents. 5kV surge resistanca 2500 ohwms, :
1 MRR1CDL 4| 1C | S 100 | 9.87 | 920 | 8.23 4mm separation between coil and siiver contacts. UL recognized, CSA certifieddt "0 X 2%” H.
MRRICDLS 81 1C 12 500 | 9.87 | $20 | 323 7 amps 1/10 KP. LY TO°C. UL rece
I MRRZADLX | 14 | 2A | 5 | 125 | 8.08|7.88 /687 s FTIETS 8] fle No. LR 209<
i MRR2ADLXS 8 | 2A 12 500 | 8.08 | 7.58 | 8.37 No. Type Coll Ohms 124 4% " on page 4
SOCKET FOR MAR-D SERIES RELAYS 485389 | 276XAXH | SVDC | 125 | 385 | 347 | &1 —
No. Type Pins Size Each FS390 | 276XAXH | 12VDC |- 720 | 3.85 | 347 | 31 .22
T ey Ry R R TRYS. T Eo AT o 48F5391 | 276XAXH | 24vDC | 2880° | 398 | 377 | % zh T
. TYPE A575 7.5HP REVERSING . MR-Y SERIES MINIATURE DRY REED RELAYS _; ;;,“Ro_;gg
z " m_?’:.';* " CONTACTOR .~ o o SRy T se P -
T a0y ~Dulinite purposs contactor finds use in 2 range of ap- v W . ': 18
= it (PiCAtions requiring frequant jogging: hoists, over- - < A- 4 7 2
. Ir;rhead doors, eiewators, -and maching - tools. Siver . 1. . 2% AT
. ‘cadmium axide contacts rated 30 amps, 120 WAC. 2 . s ;l-l o e . (
s H
' &

‘“ﬁymamm-mmm-m- S o o
Yikgr, 1ocked to prevent simutianecus ciosurs. UL Reted. ' -

— _ MA-Y Series encapsulated dry reed relays are avaliable with end pin terminsél L0
. | - Type> Voits . | Obms: | Contacts | 1-49 on 1-inch centers. Type MR3OY offer 0.100 Inch pin spacing, and type MRS & 7
3 | -ASTBKXX ~if- 120MAC | 1450 '{ SDMNO | 13377 MO.}.SOMAﬂnM.mN&ufgtTn&ZMHAIn?;Jg{,ngéMW‘ i mk;
e, sutfix). Form A comtacts ars rated watts maximum a |
5 . 53%‘&- .. TYPE A275 REVERSING CONTRO 0.500 mmmF«mCmmmnnMdSMmu.nzsvmm‘i{ h“wmm
3 ».;:“-& 3 CONTACTORS ...t~ . 025_0ampsmu9.31?:wntudlnpoqh. Ty R
¢ @npﬁmmtumm T " — = 25- l: e
; | st D50 quiek connect recepacies Conaet  SckNa| Typer |VDC|  Lxwdt: . ohmsii2d) 49 1= 4
73 Fratings: 120WC, 1HP: 240WC, 1 and 2HP, : e .. . WITH0.100” GRID SPACING' - - F o
1 53 $80/600WAC, 1HP. UL isted, CSA certifiad 1HP only S9F1873 [MRSOYTA'| 12 ] 1.000x0.400x0.312] . 400 | ‘8.08| 578 —
i~ Type A2TSXXX: 6 load contacts, 196t S-NO-DBcon-  goF1874 |MR30Y1A | 24 ||1.000x0.400x0.312| 1600 | 6.09| 579 ;'3 f15 |
- tacts per ool and armature. A275K0008C: Same but - g9F 1875 |MRI0Y2A | 112 |1.000x0.550x0.312]_ 400 | 3.48 808 g '
i*._..have SPOT audiiary contacts for coll Interocking or. §9F 1876 |MR30Y2A | 24 |1.000x0.550x0.312} 1 2.99| 9.48 1A | o
: 1,5 Slectic lock-up. AZTSKXX91: Same but heve DPOT 89F1877 |MR3OYAC], 12 |1.000x0.400x0.312, 400 [10.02| 985 s
3 wm" b&-d-y“mm fOwaH Intertocking -ndd-aﬂc $9F1878 [MR30Y1C | 24 -|1.000x0.400x0.312| 1600 {11.00{1048 >
SBLAY tock-wp or operaing Indicatoriames. L v .U =, WITHO.150" GRID SPACNG - -t e
7 lAmaoon ] l 24VAC 48 l.swuo l 3732 $9F1879 {MR35SY1A | 12 1.ooozo.4oommz‘ 400
2| A2ree TMOVAC | 13201 3DMNO |- 3722 89F1880 |MRISY1A | 24 |1.000x0.400x0.312| 1600 e
. Ao | et v | oMty ) vveia R oS R oo lop S -
"2 | A275K0050 | 120VAC |- 1320 | 3DMNO | 4&72 89F1882 | MR35Y2A | 24 |1.000x0.550x0.312{ 1800 o S0
22 | A2TSIOOX9T | - 24VAC | 4.8°| 3DMNO { 85206 $9F13383 |MRISYIC | .12 |1.000x0.400x0.312| 400 Ast
33 |SA27SKXXS1 | 120MAC | 1320 { 3DMNO | 5206 $9F1884 {MR3SY1C | 24 |1.000x0.400x0.312| 1600 i
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